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                          I. Introduction 
    In the middle part of the Pacific coast of Northeast Japan, there is a 
broad  embayment, called Sendai Bay; the northeastern part of the bay has a 
branch bay of Ishinomaki embraced by the Ojika Peninsula in its eastern flank. 
Sendai Bay may be said in another way, that is to say, it lies at a sunken 
interspace between the southernmost part of the Kitakami Mountainland and 
the northernmost part of the Abukuma Mountainland. 
    The shore line of the bay is almost smooth and the coastal region of it 
consists of three parts, the coastal plain of Ishinomaki in the north and that 
of Sendai in the south, and a hilly region of Matsushima  intervening, between 
them. In the hilly region, there is another branch bay named the Bay of 
Matsushima, which will be dealt with in the present paper as the subject in 
question. 
    The Bay of Matsushima is rectangular in outline, measuring 10 km. in 
longer diameter from northeast to southwest and is divided by a branch bay 
of Shiwogama in the southern part. The Bay of Matsushima is surrounded by 
an extremely irregular shore-line with remarkable indentations, alternations of 
promontories and islets. In the bay, numerous islets are scattering detached 
from the promontories; beside them, relatively larger islets are arranged in a 
row at the bay-mouth like a bar in the east. They are Miyato-jima, Urato-
jima, Nono-shima, Katsura-jima and Mahanashi-jima. These numerous islets 
are generally clad with pine trees as well as  promontories and hills surroun-
ding the bay. The place-name "Matsushima" itself means the pine-clad islets 
 (Matsu= pine, shima= islet). 
    The scenery of the Bay of Matsushima has been famed for its lovely 
scenery since very early times as one of the "Three Famous Sights" of Japan
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which were selected by Shunsai Hayashi in his work "Nippon Jiseki-ko" 
(Considerations on the sceneries in Japan) 1740. At present, the scenery is 
still admired by the sightseers of home and abroad. The admiration of this 
scenery is much enhanced as a sacred place of Buddhism by the ancient 
temple "Matsushima-ji" which had been established in 828 by "Zikaku Daishi" , 
a high priest of Buddhism at the west coast of the bay and after it had 
ruined, Masamune Date, the first  lord of the Sendai clan in the feudal age, 
was reestablished a temple named "Zuigan-ji" in  1609 at the very spot . 
Besides, there remained numerous historical monuments, such as the ruins of 
cave dwellings in tuffites for bonzes under training in the premises of the 
temple and various traditional legends or narrations about these monuments 
are transmitting from generation to generation. Nowadays, the grounds of 
Zuigan-ji and its surroundings are the center of the Matsushima Park which is 
managed as a prefectural park of Miyagi and the sightseers swarm there , 
particularly at the seaside called "Matsushima Coast". (Text-fig. 1)
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study of the Bay of Matsushima and its vicinity  has
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been carried out by many geologists, especially, Dr. H.  Yabe,' Prof. M.  Wata-
nabe,23 Dr.  R.  Tayama,3) Dr. T.  Nemoto,4) Mr. H.  Sone) and other geologists 
of the Tohoku  Linversity in Sendai, and they have been made much contri-
butions; Hence, it seems to be no room for dispute concerning the geomor-
phology. However, this place have an intimate relation to our Department of 
Geography, as a locality at which the writer have been made excursions 
frequently together with students of geography for their  geoinorphological 
trainings. Then, they have been getting some different opinions during the 
course of their surveyings. 
                1) Landforms due to marine erosion 
         a)  Uplifted submarine platform 
    The  hilly district surrounding the bay is  composed of the Tertiary 
tuffites, shales, sandstones and agglomerates, and its morphological feature 
shows a younger stage of erosion as a dissected  table-Iand. On the genesis 
of the initial flat surface of this table-land, the writer admit that it was 
originally an uplifted submarine platform. According to this view of the 
genesis, it has been hesitated hitherto by some geologists owing to the 
absence of the marine deposits on its surface. Thereupon the writer with his 
students has tried to detect the marine deposits or trace of the marine denuda-
tion. Yet, no decisive evidences could be found, except some doubtful ones. 
One of them is the agglomeratic conglomerate at a road-side of Shichigahama 
village of the south coast of the bay; it differs from the agglomeratic conglo-
merates which are intercalated within the Tertiary strata and it is alikes more 
true conglomerates than the former, by its uniformity of grainsize which 
shows a redeposition features. Besides, at a fresh cutting in the residence 
quarter in the northwest part of Shiwogama City, the writer found a sand bed, 
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detecting efforts were directioned to the long-continued water-shed parts which 
are assumed to be the remained initial plane at the  younger stage of erosion 
cycle in the dissected submarine platform. But, unfortunately they were not 
rewarded with good fruit owing to the absence of any fresh cutting exposures 
to be examined. 
    This kind of the dissected table-land derived from the uplifted submarine 
 plat form would be found also in the Sakishima Peninsula in  Mie Prefecture, 
Kinki Region, and it is more typical than that of Matsushima district. The 
writer examined this  land forms in comparison with the  latter in 1949. By this 
comparative study, the writer has come to take the firm view above mentioned. 
   The west of the hilly district around the bay founded by a distinguished 
tectonic valley, so - called Nagamachi - Rifu Line with a general trend of 
northeast to southwest from Nagamachi at the southern part of Sendai in the 
south to the village of Rifu in the north, and along this tectonic valley the 
railway of the Tohoku  Main-line  runs. To the west beyond this valley, there 
is the Tomiya Block with some similar hilly features to that of the Matsushima 
Block, though the former is somewhat higher than the latter in its  crest-Iines 
on the average. On the initial even surface of the hills of the former, occa-
sionally are distributed the diluvial gravels which may be correlated to those 
of the Aobayama Group widely distributed on the hilly districts to the west of 
Sendai, at which the group is assumed as a fluvial deposit. So, it could be 
expected the hilly Tomiya Block was at least originally a diluvial plain which 
was formed by the fluvial denudation. Hence, Nagamachi-Rifu Line may be 
called the boundary line of the fluvial denudation to the west and the marine, 
to the east. 
   The height of the greater part of the uplifted submarine platform is on 
an average, 50 m above sea-level, but in the western part of it ascends 
gradually to 100 m. or more, though there are some projected peaks above 
average height, Tomi - yama (119.8 m) on the north coast and Otakamori 
(105.8 m) in  Miyato-jima. These may have been presumably islets on the 
submarine platform in spite of the lack of reliable evidences except that they 
are composed of relatively hard andesitic agglomerate which endured to the 
marine denudation. Though these peaks are selected as extensive viewing 
stands, yet, even from them, an unbroken view of the bay can not be obtained. 
It is a very regrettable fact that the lack of the peaks high enough to look 
over the grandeur of the unobstructed scenery of  Matsushima though it is an 
unavoidable fact due to its physiographical development,
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            b) Wave-cut notches and caves. 
    The Bay of Matsushima is very shallow, measured 2 - 3 m in general and 
its bottom is muddy; the  shore-line of the bay is remarkably irregular and 
islets are scattering in it, representing the recent submergence of the dissected 
table - land.  Along the rocky shore-line of the bay, especially, that of the 
promontories and islets, there are numerous sea-cliffs, notches or caves which 
were easily formed by wave action due to its friable nature of the rocks. 
While, at the background of the shore of the narrow indentations of the 
western and southern parts of the bay, we see tidal flats being filled up by 
the accumulations of muds here and there, and also we often see some notches 
or caves which were buried partly by muds on the tidal flats. The last men-
tioned features indicate that there is no trace of any conspicuous emergence of 
land, since the last submergence. However, there was a noteworthy obserba-
tion made by T. Kusakabe during the field work of his graduate thesis in our 
department. He found a double notch at the shore of  Kunoshima, an islet 
beyond the "Matsushima Coast" to the east. He explained with confidence 
that the double notch was formed by the uplifting of the islet by block move-
ment. Yet, the writer can not accept it because the upper notch has a trace 
may have been formed by crumbling down the upper part of the lower notch. 
Moreover, it can not be believed such a recent block movement took place 
after the notches were carving. However, a tendency will be detected that 
the notches of the northern shore-line of the bay are higher than those of the 
southern one by about  lm. representing a slight tilting. At the east coast of 
the bay, there is a row of relatively larger islets which are arranged at the 
bay-mouth; The sea-cliffs and notches of the islets facing to the open ocean, 
are generally growing higher than those of the inside western shore of the 
islets due to the attacks of the violent  surfs of the open ocean instead of  their 
emergence. There are some famed sea-caves which have been etched in the 
rocky shore of the southeastern promontory projecting from Miyato - jima, 
called "Sagakyo", at which we could be heard occasionally strange sounds like 
those of drums or some tunes like of flutes played by the shocks of wavelets 
when the high-tide is rising. 
    In the northeastern part of the bay, there was a channel between the 
 main-land and Miyato-jima, named  Tana Channel which led the bay to the 
open ocean and the southern shore of the channel,  Katsugi-ga-ura of Miyato-
jima was a deep harbour for the  mail--steamers during the first decade of 
Meiji period, though it had been closed about twenty years ago by the sand-
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bar which expanded from the northern shore and  Miyato-jima has become a 
landtied island "Tombolo". 
    On the stage of the  shore-line development of the Bay of Matsushima 
and its vicinity, according to D. W. Johnson's  6) classification, it may be 
attributed to the early or middle younger stage of submergence in the inside 
shore-line of the bay and to the  subrnature  stage of submergence in the 
outside one. 
               2)  Landforms due to the  fluvial erosion 
           a) Shapes of promontories and islets 
    The bay of Matsushima is recognized as it was formed by the submer-
gence of a dissected  table-Iand which was originally uplifted submarine plat-
form as above stated, and the  bay, consequently, is very rich in indentation 
which was formed mainly by the river erosion. On the contrary, the marine 
erosion which is exerted mainly by wave action may be limited only to the 
modification of the forms of fluvial erosion in the bay, at most notches or 
caves in the sea-cliffs. But they are not accompanied with the broad submarine 
benches on their bases. 
    The promontories and some of the islets in the bay ought to be said that 
they were derived from the influence which is the remainder in the fluvial 
erosion on the  low-lying table-lands as a penultimate form in the case of the
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the elongated islets in the bay, may be said to have been elongated promon-
tories detached trom the main-land at their base such as Kuno-shima.  (Text-
fig. 3) 
           b) Absence of islets in the middle part of the bay 
    The numerous islets in the bay are not distributed homogeneously over 
the bay but gathered along the marginal part and they intricate with promon-
tories, while, they are missing in the middle part of the bay. According to 
the  cause of the absnce of the islets in this islet-free middle part of the bay, 
it will three cases be suggested. First, the islets of the part were sunk by 
the subsidence due to  downwarping or faulting during the bay condition. In 
the second, the islets were eroded out by the marine wave erosion in the bay. 
In the  last, this islet-free part should derived  from a broad valley due to the 
 fluvial erosion drained from southwest to northeast through the  TOna Channel 
to the ocean, prior to the submergence of the bay, though it might be 
accompanied with the down-warping which took place during the land condi-
tion as is shown in the low-lying lake basins among the drainage area of the 
 lower Kitakami River at present. The first case is shown by a very irregular 
surface of the bottom in this part by sunken islets in spite of mud overlaid. 
The case of the second is hinted by the fact that submarine bench remains at 
the site of respective islet which was eroded out by the marine wave and by 
an undulation on the surface of the bottom though this shows less irregulari-
ties than the former case. In the last case, the bottom muds ought to be 
underlaid by the river  gravel beds with a smooth surface on the foundation 
rocks of Tertiary. 
    Among the three cases above mentioned, the writer wishes to admit the 
last case because its assumption seems more adequate to explain the present 
conditions of the bay in every respect than the other two cases. But for more 
precise decision, might be needed the boring or geophysical surveying. 
              3) Land forms due to tectonic movements 
           a) Eroded fault topography 
    They say that the land forms of the Bay of  Matsushima and its vicinity 
are suffered very much from the tectonic movements, mainly the block move-
ments by faulting. If so, many active faults throughout this district in natural, 
with regard to their younger geological times. In fact, numerous faults could 
be seen in the exposures here and there, normal and reverse faults; However, 
these faults seldom coinside with the topographical features except some of 
fault-line valleys. Then, the writer assumes that most of the topographical
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features due to the faults or block movements may have been disappeared by 
the marine erosion or fluvial denudation before and during the recent uplifting. 
It must be said that such arrangement of islet in the Bay of Matsushima may 
not due to a tectonic feature but is that of the modified erosion feature by the 
fluvial erosions followed by the fault system which may have taken place, 
accompanied with the recent  uplifting. 
          b) The Rifu Through Valley 
    In the district under consideration, the most of the tectonic features have 
been obscured by the marine or fluvial erosions, though there is a remarkable 
tectonic or dislocation line in the western extremity of the  Matsushima district; 
it is the Nagamachi-Rifu Line, already mentioned. The feature of this tectonic 
line has a conspicuous feature in its northeastern part of the district, from the 
village of Rifu in the southwest to Takagi Town in the northeast. Geomor-
phologically speaking, the part of this line is a valley, yet, it is not drained 
by a single river system but consists of a row of three or more minute 
shallow basins. Therfore, it can not be recognized as a single river valley but 
a "through valley", so the writer gives a name of the "Rifu Through  Valley", 
and he assumes that the through valley was formed by the depression of three 
or more basins, side by side, along the remarkable fault. This feature will 
be compared with a row of some minute basins of Kosugo along the Tohoku 
Main-line of railway between the both basins of Shiroishi and Fukushima, 
crossing the prefectural boundary of Miyagi and Fukushima from northeast to 
southwest. The northeastern part of this "Kosugo Through Valley", to the 
west of Shiroishi Town, the Hachimoriyama fault scarp rises steeply facing 
to the east, and this fault crosses without any doubt through "the Kosugo 
Through Valley", while, in the Rifu Through Valley there is no remarkable 
fault scarps. So the nature of the fault is supposed to be the dislocation more 
horizontal than vertical. 
         III  Physiographical Development   a summary   
    The writer must hurry to his conclusion by a summarized expression of 
the physiographical development based upon the above mentioned descriptions 
regarding the geomorphological characteristics of the district under considera-
tion. 
    The  physiographical development of the district may be summarized as 
follows  : (Text-fig. 4)
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Text-fig. 4, Imaginary  illuitration of the 
      physiographical development of the
      Bay of  Matsuthima and its vicinity
        1) Surmissed peninsular 
            stage 
    This district may have been a 
hilly peninsula which stretched to 
the east and confronted with the 
Ojika Peninsula in the Sendai Bay, 
and it may be called the Matsushi-
ma Peninsula. Geologically speaking, 
the latter  peninsula may be attri-
buted to the element of the Kita-
kami Mountainland according to Dr. 
H. Yabe because the Triassic For-
mation (Daonella Bed) is uncon-
formably underlying the Tertiary 
rocks along the Rifu Through Va-
lley. 
        2) Submergence of the 
            peninsula 
    A greater part of the Matsu-
shima Peninsula, ranging from the 
Rifu Through Valley to the eastern 
margin, submerged accompanied 
with block movement. By this 
movement, the dislocation of the 
Rifu Through Valley took place in 
the latest Pliocene or early Pleisto-
cene. In the course of this submer-
gence, the  marine abrasion exerted 
and formed it as a submarine plat-
form. This denudation may be 
easily completed owing to its friable 
nature of rocks.
        3) Emergence and dis-
             section 
    The  submarine platform emer-
ged and was dissected by fluvial 
erosion in a hilly district in the
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middle and late  Pleistocene. But the borderland of the peninsula remained as 
banks and shoals, so-called "Ne" (means root) under the sea, supplying 
good fishing grounds at present. The middle part of the district was occupied 
by a broad valley basin which was formed by the fluvial erosion accompanied 
by dawn  warping. 
           4) Submergence 
    In the  early Holocene, the submergence took place and sea water 
immersed the river valleys of the district. The broad valley basin became 
thus the Bay of  Matsushima, the marine waves etching the  sea-cliffs, notches, 
caves or benches along the rocky shores. 
    In conclusion, the writer must confess his sincere thanks to chief of the 
Park Section of Prefectural Government of Miyagi who bestowed us the funds 
for our surveying and to T. Sakurai, Mayor of Shiwogama City, who gave us 
various facilities during our survey.
